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BIKEN JOURNAL 6.37-43 (1963)

Deficiency of the Hydrazine Sensitive Component of
Complement in a Patient with Chronic

Myelogenous Leukemia*

SHINYA INAi, KATSUMI FUJIKAWA, TooRU MASAoi<A AND His AO TAKAHASHi
Genrer for Adult Di$eases, Higashi"an-k", Of@ka

KAZUYOSHi NAGAKi

Tile 3rd Delay!men! of In!erua! nitthci"e,
05aka Uni"erri!I Medical School, Osaka
(Recei"ed for Inbiic@tin", June 13, 1963)

A diminution or serum cumplcmcnl activity was round in a pancnt with chronic myelogenoLis
ICUkcmia. 11 was concluded that a \, ery low liter or the ITydrazine senqiiive component (HSC)
or coinplcmcni was responsiblc for' this phcnomunon. The possible relationships bctwcei, the
incrcasc in LITc while cell count and HSC activity arc discussed

Although many observations on the complement (C') levels in patients with
various diseases have been reported, there have been few measurements of the
levels of tl\e individual components of C'. In the course of studies on the bacteri-

cidal activity of sera in various diseases, it was found that the serum of a patient
with chronic myelogenous leukemia had low C' activity, althouo'h three patients
with leukemia (two acute myelogenous leukemias and one acute lymphatic Ieu-
kernia) and other patients with neoplasma showed normal C' levels. The present
paper described the changes in the activities of C' and HSC during the course of
the disease and their possible relationship to clinical findings in this patient.

The term hydrazine sensitive component (HSC) refers to the component of
C' (C'4, C'3b, C'3c. . . . . . ) which is destroyed by treatment with hydrazine.

SUMMARY

INTRODUCTION

I . COMp!emen!

Blood from Itealthy guinea pigs was obtained aseptically by cardiac puncture without anesthesia
Blood from the patient and normal Ilurnan was taken aseptically by venous puncture. Artei

standing about one hour at room temperature the sera \VCre drawn off, ccntrifuged and either used on

* FTCsentcd at Ihc 16111 General Assembly or the Japan Aledical Congress in April 1963 in Osaka
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the same day or stored at -20'C before use.

2. Oat"err pig cump!emen! lackihg HSC (R4)

To 1.0 inI of guinea pig serum was added 0.25 inI of 00751. { hydrazine. The mixture was
incubated for one and one-half hours and then neutralized with 0.25 inI or 0075 it, I HCl. Saline
was added to give a final dilution Drone fifth with respect to the originalserum volume (Kabat and
Mayer, 1961). The amounts of R4 used in these experiments wrte neithcr Iyiic nor anticomple-
meritary

3. Serifi!ized Jhe4, goth, o91es (E, )

Sheep blood was stored with an equal \, o1ume or AISever's solution at +'C
immediately before use, blood cells were washed twice with physiological saline and once with

veronal saline buffer of pH 7.4 containing 0000/5M Ca" and 00005M ing". Thcy were resuspended
in the same buffer. Veronal buffer containing 8 units of hemo}ysin per inI was added to an equal
volume or suspensjojT of washed cells containing log cells per inI, and the mixture was incubated in
a water bath at 37'C for 10 minutes for sensitization

38

4. Ti!ration of cornp!eme"!

This was estimated by the addition or varying quantities or an appropriate dilution or serum
to 10 inI or EA. Vetonal buffer was added to a final volume or 3.0 inI. The tubes containing
the mixtures were incubated in a water bath at 37'C for 30 minutes. At the end of this period,
the tubes werc placed in an ice ballt, 2.0 inI or chilled saline werc addccl and the tubes were centrifug-
cd at 3,000 rpn, for 10 n. inutcs. Titc optical "lensiiy or the stipernaiant fluids wcrc analyzcd for
oxyhcmoglobi, t at a wave length or 530 inn in the Hitacl, i photoclcctric photomctcr. Fifty per cent
11cmolytic tinits or C' acLiviiy (C'H, ") wcrc calculated

5. Tii, all'o11 of Ami04v!it an iai4v of coin/,!eme, 11 loini R4 (HSC)

'Lllis was CSiimatcd by 11Tc addition or varying quaillilies o1' all appropriaic diltitioiT of scrum and
0.3 inI portion or I{4 to 0.4 inI portioil or EA. VCronal buffer was added to a total volume or 2.0
inI. After 30 minutes incubation at 37'C in a water bath, the tubes containing Ihc mixiui. es were
centrifuged to remove tinlyscd cells. Oxyhaemoglobin in LITe clcar supernatant Huicls was analyzcd
photomctrically at a wave length o1530 in"in the Golcmai, junior SPCctrophotomcicr. Fifty per ccni
hemolytic units or HSC in the scra werc calculated, and tentatively designated as HSC activity

The normal ranges or C'Hsu and HSC activities obiaiiled by tilese methods were 50 to 100
uniis per inI, and 4,000 to 12,000 units per inI, respectively

A twenty year old woman was admitted to this hospital on June 9, 1962.
She had been diagnosed as having clTronic nTyelogenous leukemia al)out one year
previously.

On admission, there were no abnormal physical signs except for hepatomegaly
of 3 finger-breadths below the right costal margin and a splenomegaly of 4- finger
-breadths. The urine gave negative tests for protein and sugar. Examination of
the blood showed a red cell count of 4.88 x 105, hemoglobin: 15.25 gin per 100 inI,
whim coll count^ 34,200, with 11.57, myelobl^st, , 6.57, p", my. I, .yt, ^, 13.57,
myelocytes, 4.5 I", metamyelocytes, 12.59', band forms, 13.5 I", neutrophils, 270
.., in, phil^, 26.57, baronhil^ and 8.57, lymph, .yt. ^. Th, pintol, I count w^^

RESULTS



860,000. The IJleeding time was prolonged more than 30 minutes and the clotting
time was 7 and a half minutes. Bone marrow aspiration revealed a total cell count
of 420,000, with 7.791. my, I. bin^ts, 5.7 I". p". my"I. .yt, ,, 18.3 % my. I. cyt, ^, 8.7 I".
metamyelocytes, 9.670 band forms, 20.27, neutrophils, 0.27, Gosinophils. 19.770
hasophils, 1,97, lymphocytes, 5,47, normoblasts and 0.27, plasma cells, and an
LIE ratio of 16.8. Liver' function tests and serum electrolytes were within the
normal ranges.

Plasma electrophoresis showed that the total protein was 6.0 gin per 100 inI,
with 49 % albumin, 10 I", "-gl. bulln, 9I, ', 13-gl. bulin, 45 y, y-gl. bulln and 7I",
fibrinogen. The urea nitrogen was 9.0 ing per 100 inI.

She was treated with predonisolone, busulfan and 6-mercaptopurine.
However, blood transfusion was not performed since the red cell count and
hemoglobin contents were within the normal range.

DEFICIENCY OF C' IN CHRONIC MYELOGENOUS LEUKEMIA

~ ~ ~ 'IR. B:C. Hb W. BC. Myelo- Pro- Myelo- Melo-

"to I X 10'/. mm gin/dl. ' 'I'min bl. ,I my, I. .yi" my. I.-^ --

12/27/62

11 7163

1/11/63

1/21/68

I128,163

21 6163

21 8163

2/18/63

31 1163

31 9163

3/22/63

3/28/63

41 2163

5/13/63

402 11.75 0.93 11,100 39 O

449 13.5 0.95 13,700 28 2 3

22,100 23 O 5 4

501 13.95 0.89 40,300 46 I 8 5

445 13.75 0.98 75,500 13.5 5.5 17.5 13

429 11.75 0.87154,000 5.5 1.5 14.5 26.5

113,500

9.0 0.81 18,300

4,800 21

6,900

50,800 14 5

7,300 10 o

290 8.25 0.89 1,900 23 O

313 10.0 1,0259,5002 3

Table I. Blood Picture of the Patient
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The first and the second titration of C' were done on Jan. 10 and 22. In
eaclt expcriment, ITeinolysis of sensitized sheep cells \\, as not seen cven with 0.5 inI
of undiluted serum, indicating that C' activity was almost nil. At the times of
titration, the white cell counts were 22,100 and 40,300 respectivcly. Thc dif-
ferential count of white cells is shown in Tabic I. The disappearance of C' activity
was further litvestigated by the following procedures. First, it was confirmed that
this serum was not anticomplementary to ITUman and guinea pig C'. Second, the
activity of each component of C' was cxamined with the respcctive reagents.
The activities of C'I, C'2, and C'3 measured with rearrcnts were found to be full

maintained. Howcvcr, as indicated in Table 2, a remarkable decrcase of HSC

o

Juvenile Segment EOSin. 8050. Mono. Lymph

o

2

28

35

25

18

17.514

9.5 32.5

7

3

5

4

3 9

o

o

o

o

o

16

2

o 6

7

o 3

3o

0.5 7.0

4.0o

3

4

6

o

10

25

19

8

3

20

3

20

19

20

36

15

11.5

5.0

13

57

25

33

o

o

o

o

o

o

o

3

7

18

3

3

3

29

o

9

20

36

14



INAl, FUJIKAWA, MASAOKA, TAKAHASHI AND NAGAKl40

activity, that is to 8 units per inI, was observed. In contrast, the HSC activity in
normal persons was found to be in the range of 4,000 to 12,000 units per inI.
Since 8 units of HSC is practically negligible, the disappeai. ance of C' activity is
presumably due to the marked reduction in HSC activity. Titrations of C' and
HSC activities were carried out several times during the clinical course of the
patient. As indicated in Tables I and 2, C'H50 was almost nil on Jan, 28. It

Table 2. Complement and Hydrozine Sensitive Coinponeni Levels of the Patient

Dote in 1963

1/10

1/22
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21 I

21 7

2/18

31 I

31 9
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3.2
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39.0
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4.5
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Fig. I. Clinical Course, Showing the White Cell Counts, Complement and HSC Levels.
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increased to 3.2 units on Feb. I, when the numbers of white cells had rapidly
increased to 98,500. The white cell count reached a maximum of 154,000, on
Feb. 6. C'H-o had been restored to 45 units on Feb. 7, but the HSC activit was
still below the normal range. Then the white cell count gradually decreased but
had returned to normal by Feb. 25. In the following two weeks no significant
change in the white cell count was observed. On March 9, C'H- and HSC
activities has again marked Iy decreased, and about two weeks later the white cell
count had increased to 50,800. On M^, 13, C'H50 and HSC activities were at
almost the normal levels despite a considerable increase in the white cell count.

As is shown in Fir. I, the fact that the activities of C' and HSC were relatively
independent of the drugs used during the treatment, indicates that these drugs
may have only minor effects on the reduction of C' and HSC activities.

A number of investigations have been carried out on C' activity in various
diseases and these are summarized in the recent review by OSIer (1961). It has
been accepted generally that a diminution in C' level was observed in renal diseas-
es, especially in the active stage of acute nephritis.

Recently, Nastuk at a!. (1960) observed a decrease in C' activity in patients
with myasthenia gravis. Baltch at a!. (1960) reported a similar phenomenon in
chronic lymphatic leukemia complicated by pneumonia. However, the authors
suggested that the reduction in C' activity might be due to pneumonia. Beeson
and Rowley (1959) suggested that the peculiar susceptibility of kidney to infection
was probably due to inactivation of C'4 by ammonia accumulated in the kidney,
but they did not demonstrate a decrease in C' nor in its components in infectious
diseases of the kidney.

The present patient with chronic myelogenous leukemia showed an interest-
ing fluctuation of C' and HSC activities during the course of the disease. As
described above, a marked reduction in C' activity of the serum was observed five
times in this patient. Especially in the first three titrations C' activity was almost
nil. The serum specimens used in these titrations were not anticomplementary
to human and guinea pig C'. Titration of the components of C' with reagents
disclosed a remarkable loss of HSC activity which is attributable to a deficiency in
the components of C' sensitive to hydrazine. It is known that the component of
C' which is sensitive to hydrazine or ammonium hydroxide is C'+. Recently,
studies on the components of C' showed that the titration of the component with
R reagents is dubious from experimental and theoretical stand points. Because,
C 3 from guinea pig serum was separated into four (Nishioka and Linscott,
Linscott and Nishioka, 1963) or five (Nelson and Trioue, 1963) subfractions, and
two of these subfractions (C'3b and C'3c) reported to be destroyed by

DISCUSSION
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treatment with hydrazine or ammonia (Linscott and Nishioka, 1963). Ho\\, ever,
the details of the methods of titration of these subcomponents have not been
reported and a satisfactory technique for measuring C 4 activity without using R4
has not been reported yet. Moreover, deficiency of the subcomponent of C 3 in
serum cannot be detected by R3, because some of these subcomponents are retain-
ed in R3 WITich was prepared by zymosan, as indicated in the previous paper (Trial
at a/., 1961). Therefore, when using R4 reagents, the overall activities of C 4,
C'3b and C'3c of serum are measured and it is uncertain whether C'40r any of the

subcomponents of C'3 were involved in the decrease in C' level of this patient.
The deficiency of C' activity in this patient was not considered to be hereditary,

since, as far as tested, C' activity in her family was almost normal.
Diminution of C' activity may develop under various clinical conditions, such

as nutritional disturbances and complications following infectious diseases, renal
diseases or allergies. However, during the clinical course of the patient there
were no clinical signs consistent with these conditions. Obviously, it is most
important to rule out the effect of medical treatment upon the activities of C and
its components. However, as described above, IJusulfan, predonisolone, colcemid
and 6-mercaptopurine apparently do not play a significant role in the diminution
of C' and HSC activities. It is conceivable that the changes In the white cell count
inioht have a sionificant relation to the diminution of HSC activity, I)ecause when
its activity decreased marked Iy there was a subsequent gradual increase in the
white cell count, and when the increase in the white cell count ceased the HSC
activity increased. Further investigations on the relationship between the changes
in the white cell count and HSC activity is now being undertaken.
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